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The ability to regulate emotions is a key part of infants’ social and emotional
development, but this ability may differ due to different factors internal and external to
the infant. The current study examined the association between infant temperament and
parent psychopathology to predict emotion regulation strategies in a sample of 4-montholds using the diathesis-stress model (Monroe & Simons, 1991). Parent-report
questionnaires were used to measure infant temperament (the Infant-Behavior
Questionnaire-Revised, IBQ-R; Gartstein & Rothbart, 2003) and parental
psychopathology (Inventory of Depression and Anxiety, IDAS; Watson et al., 2007).
Infants’ use of parent-focused, attentional distraction, and self-soothing strategies were
rated during a dyadic face-to-face play task with mothers and fathers (Still-Face
Paradigm, Tronick, Als, Adamson, Wise, & Brazelton, 1978) to assess emotion regulation
strategy use. Multiple regression analyses revealed significant effects for mother-infant
dyads that partially supports the diathesis-stress model.
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Introduction
A child’s ability to regulate his or her emotions is an important aspect of
development with several implications for positive developmental outcomes, including
academic achievement and social skills (Blandon, Calkins, Keane, & O’Brien, 2008;
Graziano, Reavis, Keane, & Calkins, 2007). Several internal and external factors
influence emotion regulation, such as infant temperament and parenting (Cole, Martin, &
Dennis, 2004). Past research has revealed that infants utilize varying emotion regulation
strategies when in distressful or frustrating situations, depending on his or her specific
temperament (Calkins, Dedmon, Gill, Lomax, & Johnson, 2002). Parental depression and
anxiety may affect the parent-infant relationship, as well as the child’s emotion regulation
development (West & Newman, 2003). However, there is currently a lack of research
examining both infant temperament and parental psychopathology in one study as
predictors of infant emotion regulation strategies with mothers and fathers. The goal of
the current study was to examine internal and external predictors of infant emotion
regulation with both mother-infant and father-infant dyads across early infancy.
Infant Emotion Regulation
Emotion regulation is defined as a person’s ability to monitor, evaluate, and
adjust their emotional reactions to accomplish a goal (Cole et al., 2004). Generally,
emotion regulation can be measured via regulation strategies and affect. The three broad
categories of strategies used by infants to help regulate their emotions are attentional
distraction, self-soothing, and approach-withdrawal (Stifter & Braungart, 1995). By six
months of age, infants can use attentional distraction strategies, which include the ability
to look away from a specific stimulus if it is causing distress (Morales, Mundy, Crowson,
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Neal, & Delgado, 2005). Infants who can shift their attention from stressful stimuli to
more neutral stimuli display significantly less distress to novel or stressful situations
(Crockenberg & Leerkes, 2004). By three months of age, infants can use self-soothing
strategies, which include having the ability to self-comfort when distressed by engaging
in behaviors such as sucking a thumb, playing with their hair, or rubbing their clothing to
reduce distress (Kopp, 1989; Morales et al., 2005). Approach-withdrawal strategies
include the infant avoiding or withdrawing from the source of distress by removing
themselves entirely from the situation (Crockenberg & Leerkes, 2004). These strategies
typically develop later in infancy with advanced development of motor skills.
In addition to regulation strategies, infants provide affective cues such as facial
expressions and vocalizations (e.g., crying), which communicate their current emotional
states (Beebe et al., 2010; Weinberg & Tronick, 1994). These facial expressions emerge at
approximately two months of age and allow communication between infant and parent
(Feldman, Greenbaum, & Yirmiya, 1999). Research has found in comparison to normal
face-to-face interactions, infants exhibit less positive and more negative affective
responses during a parent-ignore episode of a face-to-face play task (e.g., Still-Face
Paradigm; Tronick, Als, Adamson, Wise, & Brazelton, 1978) with both mothers and
fathers (Braungart-Rieker, Garwood, Powers, & Notaro, 1998; Braungart-Rieker et al.,
2014). With infant emotion regulation strategies, research has found that attentional
distraction was associated with decreased levels of negative affect, whereas self-soothing
regulatory strategies was associated with increased levels of negative affect (Ekas,
Lickenbrock, & Braungart-Rieker, 2013).
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Infant Emotion Regulation with Mothers versus Fathers. The family context
plays an important role in emotion regulation development (Morris, Silk, Steinberg,
Myers, & Robinson, 2007). More specifically, children learn about emotion regulation
through socialization of emotions and observation. However, parenting behaviors and
practices can affect the way a parent models emotion regulation to their children.
Throughout early infancy, infants rely on their caregivers for external regulation of
emotional distress (Spangler, Schieche, Ilg, Maier, & Ackermann, 1994; Spangler &
Zimmerman, 2014). Much of emotion regulation socialization involves social
referencing, labeling emotions, and physical comfort (Kopp, 1989). During these parentchild interactions, more supportive and active parenting strategies are associated with
more developed emotion regulation by children (Morris et al., 2011).
Previous research suggests that both mothers and fathers play significant roles in
their child’s emotion regulation development. However, their roles are different. Mothers
are more likely than fathers to be primary caregivers and to comfort their children when
they are distressed (Gallegos, Murphy, Benner, Jacobvitz, & Hazen, 2016). Fathers may
be more likely than mothers to withdraw from interacting with their infants during times
of infant distress (Kotila, Schopp-Sullivan, & Kamp Dush, 2013). Therefore, mothers
may be more likely to feel as if it is their job to comfort their infants when they are
distressed, even at the risk of displaying negative emotions, such as frustration (Gallegos
et al., 2016). Because mothers spend more time with their children and are more engaged
with them in early infancy, infants rely heavily on their mothers for emotion regulation
(Cole, Michel, & Teti, 1994; Ekas et al., 2013).
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Although infants rely heavily on their mothers, research has suggested that fathers
also play an important role in their children’s emotion regulation development. They
contribute to this development by engaging in stimulating play, which may help the child
learn to regulate emotions when they become distressed (e.g., Hazen, McFarland,
Jacobvitz, & Boyd-Soisson, 2010). Therefore, children who lack these experiences with
their father may have less adaptive regulation (Gallegos et al., 2016). Even though fathers
are just as sensitive and responsive as mothers, infants still prefer mothers over fathers to
aid in soothing when distressed (Braungart-Rieker et al., 1998).
With their behavioral strategies, infants who use attentional distraction and selfsoothing emotion regulation strategies are able to effectively calm themselves in a faceto-face setting, but are more likely to use parent-focused strategies when interacting with
unresponsive fathers as opposed to unresponsive mothers. This difference may be due to
infants generally spending more time with their mothers than their fathers in early
infancy and having different expectations for each parent (Braungart-Rieker et al., 1998).
Infants may perceive their mother’s lack of interaction as the source of their distress, and
use attentional distraction strategies to calm themselves. Infants’ expectations about their
father’s behavior may still be developing; therefore, they do not use attentional
distraction as often (Braungart-Rieker et al., 1998). Because mothers and fathers interact
with their children differently in early infancy and infants rely heavily on their parents for
regulation (Spangler et al., 1994; Spangler & Zimmerman, 2014), it is important for
research to include both mothers and fathers as well as factors that can affect parenting,
such as parent psychopathology, to examine how emotion regulation develops.

4

Diathesis Stress
The development of emotion regulation depends on environment as well as
individual differences (Morris et al., 2007). One example of an environmental context
includes the family system (Stoltz, Beijers, Smeekens, & Dekovic, 2017), which can
include factors such as family dynamics (Belsky & Pluess, 2009) and parenting style
(Stoltz et al., 2017). One example of an individual differences factor includes child
temperament (Belsky & Pluess, 2009), which can include specific coping strategies that
can vary by child (Rothbart, 2007). However, not all children are equally affected by
these environmental and individual differences factors (Belsky & Pluess, 2009).
Theoretical models explain how environmental context and individual differences
factors interact to explain variability in the development of emotion regulation. For
example, the diathesis stress model (Monroe & Simons, 1991) suggests that some
individuals are disproportionately likely to be affected by environmental stressors, such
as negative life events, insensitive parenting, or child maltreatment (Belsky & Pluess,
2009; Eisenberg et al., 2012). Differences among individuals are due to a vulnerability in
their heredity, physiology, or behavior/temperament (Belsky & Pluess, 2009). Overall,
the diathesis-stress model assumes that a negative stressor will activate the diathesis, or a
vulnerability factor, which can place children at higher risk for poor outcomes (Monroe
& Simons, 1991) such as emotion regulation difficulties (Lahey et al., 2008). Therefore,
if children do not have a specific vulnerability factor, they will not be at a higher risk for
poor outcomes (Belsky & Pluess, 2009).
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Infant Temperament
One example of a vulnerability factor is an infant’s temperament (Belsky &
Pluess, 2009). Infant temperament is one group of individual difference factors that are
biologically based and relatively stable over time (Rothbart & Bates, 2006), but may
fluctuate due to environmental factors (e.g., parenting techniques, social interactions;
McCrae et al., 2000). Within the literature, there are many different views on
temperament (Goldsmith et al., 1987). Many researchers use Rothbart’s model in which
temperament is comprised of three components: negative reactivity, surgency, and
orienting (see Rothbart & Bates, 2006). Based on these temperament components,
children may be more sensitive and respond differently to their environment (Belsky &
Pluess, 2009). The majority of research also utilizing the diathesis stress model has
focused on negative temperamental reactivity (Belsky & Pluess, 2009).
Negative Reactivity. Negative reactivity is defined as the way an infant exhibits
negative emotionality, which refers to an infant’s negative mood, soothability, and
irritability (Davis et al., 2004; Putnam, Rothbart, & Gartstein, 2008). This component of
temperament represents a child’s tendency to react to stressors with higher degrees of
emotions such as fear, sadness, anger, or irritability (Rothbart, Ahadi, & Hershey, 1994).
Emotions such as anger and mild forms of fear can be observed in early infancy at around
two to three months of age and continue to increase throughout infancy (Razza, Martin,
& Brooks-Gunn, 2012).
Past research has found infants who are high in negative reactivity have an
increased risk of developing both internalizing and externalizing problems (Eisenberg et
al., 2009), such as depression and aggressive behaviors (Zubizarreta, Calvete, & Hankin,
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2019). More specifically, these infants struggle with managing their own regulation in
comparison to other temperament styles (Zubizarreta et al., 2019). This difference can be
seen in infants as young as four months of age and can predict differences in behavioral
inhibition in toddlerhood (Fox, Snidman, Haas, Degnan, & Kagan, 2015).
Research has found that negative reactivity and parenting styles are associated
with one another. Infants high in negative reactivity require more attention from their
caregivers due to their high levels of negative emotionality (Kim & Kochanska, 2012).
Due to the infants’ increased levels of negative emotionality and demand, parents may
become more stressed with their role as a caregiver (Asselmann, Wittchen, Lieb &
Beesdo-Baum, 2015) and may be harsher with their infants (Zubizarreta et al., 2019). As
a result, parents may not effectively regulate their child’s emotions while being distressed
themselves.
Although there have been studies focused on parenting and negative reactivity in
infancy, little research has included fathers (Kim & Kochanska, 2012). There is more
research on fathers and infant negative reactivity compared to other temperament styles;
however, the few studies that have included both parents in the data found that different
predictors emerge. The finding of unique predictors suggests that children acquire unique
benefits from each of their parents (Braungart-Rieker et al., 1998). McBride, Schoppe,
and Rane (2002) found if an infant has a more difficult temperament, fathers have higher
levels of parenting stress in comparison to mothers. A study by Kochanska, Aksan, and
Carlson (2005) found that insecurity and negativity with fathers was associated with poor
outcomes in the first year of life. Further research is needed to explore the associations
between high infant negative reactivity and parenting in mother-infant and father-infant
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dyads. This research would allow for the exploration of effects of different parenting
styles in early infancy depending on varying levels of infant negative reactivity.
According to the diathesis stress model, individual differences in temperament
might make some children more vulnerable than others to environmental stressors. More
specifically, children who display a more negative (or difficult) temperament may be
more vulnerable to some environmental stressors compared to a child with an easy
temperament (van Zeijl et al., 2007). These children might subsequently be at higher risk
for poor outcomes, such as emotion regulation difficulties (Lahey et al., 2008), as well as
depression and anxiety (Belsky & Pluess, 2009). According to this model, these outcome
differences are due to exposure to a specific stressor (e.g., parenting). Research has found
highly negative infant temperament interacts with low-quality parenting to predict
externalizing behaviors in adolescence. However, this interaction was non-significant if
these same infants were exposed to high-quality care, even when compared to infants
with less difficult temperaments (Belsky & Pluess, 2011). Kochanska and Kim (2013)
also found within their study that toddler difficult temperament interacted with mother
responsiveness to predict externalizing problems. More specifically, difficult toddlers
with highly responsive mothers had fewer externalizing problems. However, if the same
toddlers had unresponsive mothers, they had more externalizing problems. Their study
did not yield significant results for toddlers with easy temperaments, which supports the
diathesis stress model (Kochanska & Kim, 2013).
Surgency. Surgency is defined as infant approach, high intensity pleasure, vocal
reactivity, infant activity level, and smiling and laughter. This temperament style, which
develops as an infant reaches two to three months of age and continues to develop as
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motor development transpires throughout infancy and early childhood, is the trait aspect
in which a child tends to have high levels of extraversion, motor activity, and positive
affect (Papageorgiou et al., 2014; Rothbart & Bates, 2006).
Research findings with children high in surgency and related developmental
outcomes vary. For example, previous studies have found that higher levels of surgency
are associated with greater externalizing behaviors, aggression, and risk-taking (Berdan,
Keane, & Calkins, 2008), while other research has determined that infants high in
surgency have an increased risk for displaying problem behaviors in toddlerhood and are
rated higher in internalizing behaviors (Stifter, Putnam, & Jahromi, 2008). However,
some research studies have found that children who are high in surgency are
characterized as confident, socially competent, and low in inhibition (Degnan et al., 2011;
Lahat et al., 2012).
These discrepancies in the literature may be due to the different methods used to
measure surgency or exuberance and its subcomponents (Lahat et al., 2012). An earlier
study by Kagan (1994) examined toddlers who exhibited extreme (high and low) levels
of negative reactions to situations and unfamiliar people. Kagan later demonstrated that
both high and low groups could be predicted from infant’s reactivity to stimulation at 4
months (Kagan, Snidman, & Arcus, 1998). Fox, Henderson, Rubin, Calkins, and Schmidt
(2001) found that 4-month-old infants who expressed positive affect to novel events
became uninhibited (exuberant) toddlers. However, Fox and colleagues (2001) did not
measure the lack of negative affect when the infants were exposed to novel events or use
positive affect when measuring inhibition at later ages. More recent research, such as that
conducted by Lahat and colleagues (2012), has defined and measured surgency by
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focusing on behavioral approach in infancy by blocking specific goals within a task. The
researchers found that when goals are blocked, infants higher in these behaviors will
display frustration and aggression. When goals are not blocked, these infants display
positive affect and approach (Lahat et al., 2012)
Even though it is widely accepted that there are inconsistent findings within the
surgency literature, little work has been done to attempt to pinpoint the mechanisms
behind these differences. One possible explanation can be found utilizing the diathesis
stress model. Testing this model with the surgency factor of temperament and a riskrelated parenting factor, such as psychopathology, could explain why there are both
positive and negative developmental outcomes related to surgency (Pluess & Belsky,
2010). More specifically, research studies could examine whether parental
psychopathology interferes with their parenting role and leads to negative outcomes with
their children who are higher in surgency. Factors such as parent psychopathology may
get in the way of responding properly to these infant behaviors, possibly leading to
negative developmental outcomes such as aggression and anger (He et al., 2013).
Research should test this hypothesis to see if it stands as a possible explanation.
Orienting. Orienting is defined by characteristics such as infant soothability, low
intensity pleasure, infant attention, and cuddliness (Putnam, Helbig, Gartstein, Rothbart,
& Leerkes, 2014) and tends to develop later in the first year of infancy (Rothbart &
Putnam, 2002). Lower levels of orienting in infancy are predictive of poor emotion
regulation later in life, which can lead to both externalizing and internalizing problems,
such as depression, anxiety, and conduct disorder (Zubizarreta et al., 2019). With higher
levels of orienting, research has found it to be predictive of more positive outcomes, such
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as effective emotion regulation (Zubizarreta et al., 2019) and decreased levels of
aggression (Rothbart & Putnam, 2002). Higher levels of orienting are also predictive of
superior school readiness skills, such as the ability to identify colors and reading
(Gartstein, Putnam, & Kliewer, 2016).
In comparison to Rothbart’s temperament components of negative reactivity and
surgency, orienting has not been as widely examined in the literature. Studies that have
focused on this style of temperament have found that infants high in orienting
correspondingly have mothers and fathers with high levels of authoritative parenting
styles, which can be predictive of lower internalizing and externalizing problems in
toddlerhood and early childhood (Wittig & Rodriguez, 2019). Effortful control, on the
other hand, has been studied more frequently than infant orienting. The behaviors
associated with effortful control are very similar to infant orienting; however, these
behaviors are studied later during early childhood (Bridgett et al., 2011). Research has
found that positive parenting behaviors can promote young children’s effortful control
and parental stress can undermine it, but the specific mechanism behind why this
difference exists is lacking (Gartstein, Bridgett, Young, Panksepp, & Power, 2013;
Lengua et al., 2013).
When examining temperamental orienting from a diathesis-stress lens, it is
possible that infant orienting is not a vulnerability factor, but could be buffering children
from the negative effects of parenting (Lengua et al., 2013). However, this has yet to be
examined by previous research. Additional research is needed to better understand the
association between orienting and parenting. Research addressing this gap would be
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beneficial and could help explain how parents who are less sensitive, possibly due to their
psychopathology, affect their infants who rate higher in orienting.
In sum, research using a diathesis stress framework has included only negative
temperamental reactivity (Aktar, Majdandzic, de Vente, & Bogels, 2013; Belsky &
Pluess, 2011; Kim & Kochanska, 2012) with other temperament styles not being
examined. This lack of research including other temperament styles may be due to the
fact that children with more negative reactivity are more prone to both externalizing and
internalizing problems (Sayal, Heron, Maughan, Rowe, & Ramchandani, 2014).
However, more recent research has found that children high in surgency may also be at
risk for these problems (Stifter et al., 2008). Therefore, research should examine
additional temperament factors to better understand how they interact with the
environment differently and affect factors, such as emotion regulation. The current study
will address this gap by examining all three factors of temperament with both motherinfant dyads and father-infant dyads at 4 months.
Parent Psychopathology
Like infant temperament, parent psychopathology is a factor that can play a role
in a child’s development of emotion regulation (West & Newman, 2003). This factor
does not occur is isolation and can spillover and affect multiple family processes,
including the parent-child relationship (Cummings, Davies, & Campbell, 2000). More
specifically, research suggests that parent psychopathology may influence the parentchild relationship through parenting behaviors, which can then lead to different regulation
strategies and child emotion dysregulation (Manian & Bornstein, 2009; West & Newman,
2003). Infants of mothers without depression use more attentional regulation strategies
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whereas infants of mothers with depression used more self-soothing strategies to reduce
negativity (Manian & Bornstein, 2009). Research also suggests that parents with
depression and anxiety are more likely to relay their anxious signals and behaviors to
their children, especially if their children have specific temperamental characteristics
(Papp, Cummings, & Goeke-Morey, 2005). Therefore, research suggests that children
pick up on their parenting behavior through the interactions they receive from their
parents, but some children may be more at risk than others. With the diathesis stress
model, a stressor is needed to activate a specific vulnerability (Monroe & Simmons,
1991). One example of a stressor is negative parenting, which can be influenced by the
parents’ psychopathology.
Research suggests that parents with internalizing problems (e.g., anxiety,
depressive, or mixed anxiety/depressive disorder) are more likely to have children with
an internalizing disorder (Papp et al., 2005) and experience more severe family
dysfunction and caregiver strain (Schleider et al., 2015). More specifically, parental
depression and anxiety may affect the relationship a parent has with his/her child, as well
as the child’s emotion regulation development (West & Newman, 2003). Past research
has examined the effects parental depression may have on infant distress levels
(Ramchandani et al., 2011) and the role it has on a child’s overall risk for onset of mental
disorders, such as depression, later in life (Lieb, Isensee, Hofler, Pfister, & Wittchen,
2002). However, parent psychopathology does not directly lead to psychopathology with
their children in a consistent manner (Cummings et al., 2000). In other words, if a parent
has depression and/or anxiety, it is not guaranteed that their child will develop depression
and/or anxiety themselves. The diathesis stress model could be used to explain the
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possible individual characteristics of the child that are acting as a vulnerability or a
buffer. Differences have also been found with both maternal psychopathology and
paternal psychopathology and their effects on their child’s development.
Maternal Psychopathology. Research has found that maternal depression and
anxiety is associated with child internalizing and externalizing problems and overall
psychopathology (Goodman et al., 2011). Mothers suffering from depression interact
with their children differently across a variety of domains, including less positive affect,
affectionate touch, and infant-directed speech in early infancy (Sohr-Preston &
Scaramella, 2006). These variations in early infancy can predict children’s later academic
achievement (Breaux, Harvey, & Lugo-Candelas, 2014).
Most research on maternal anxiety has focused on the prenatal period and how
maternal anxiety negatively affects a child’s development in early childhood, but there
are inconsistencies (Glasheen, Richardson, & Fabio, 2010). For example, when
measuring paternal anxiety and parenting behavior, research has found that mothers with
anxiety have higher levels of intrusive parenting (Adam, Gunnar, & Tanaka, 2004),
whereas other studies have found that anxious and non-anxious mothers were not
significantly different in parenting warmth (Moore, Whaley, & Sigman, 2004). These
differences may be due to research studies not examining different anxiety disorders
separately within their measures (Mӧller, Majdandzic, & Bӧgels, 2015). Future studies
should examine maternal anxiety disorders separate from each other, rather than together
to help address the differences within the current literature. Future directions in research
should also explore the effects of maternal anxiety in early infancy, which is also lacking
in the literature (Mӧller et al., 2015). These maternal psychopathological effects would
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allow researchers to examine how early they can affect children and supply empirical
research for parenting interventions.
Paternal Psychopathology. There has not been much focus on paternal
psychopathology in the literature in relation to emotion regulation development in
children; however, research has found associations between paternal depression and
anxiety and aspects of child development. Breaux and colleagues (2014) found that father
psychopathology predicted child behavior problems, such as aggression, in preschool.
More specifically, paternal depression was linked to their children’s emotional
development around three years of age, when controlling for maternal depression
(Ramchandani, Stein, Evans, O’Connor, & ALSPAC Study Team, 2005). Research
involving fathers with depression and infants had found that interaction tasks at 3 months
of age predicted later externalizing problems (Ramchandani et al., 2013). This study
illustrated how fathers’ depression early in their child’s life can make an impact and have
lasting effects into childhood.
Even though there is research on the long-term effects of paternal depression,
there is very little on the immediate effects that it may have on child factors, such as
infant emotion regulation. Infant emotion regulation has several implications for positive
developmental outcomes, such as academic achievement (Graziano et al., 2007) and
social skills (Blandon et al., 2008). Therefore, emotion regulation is a variable that could
be assessed in early infancy to better understand the immediate effects of paternal
depression.
Similar to research with mothers, research studies have only measured paternal
anxiety in the prenatal period or later in childhood (Ramchandani et al., 2011) and not
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during early infancy. The findings with paternal anxiety are also not consistent within
these time periods. For example, research has found that anxious fathers are more likely
to be overprotective and controlling, and less likely to encourage independence with their
children (Hastings et al., 2008; Mӧller et al., 2015) However, other studies have not
found similar findings with paternal anxiety affecting their child’s development. This
may be due to paternal anxiety having a more indirect role by impacting broader family
functioning (Gibler, Kalomiris, & Kiel, 2018) and not measuring different types of
anxiety disorders separately (Mӧller et al., 2015). Therefore, future research should
examine paternal anxiety disorders separate from each other and in early infancy to
address the inconsistencies mentioned, and to help understand when paternal anxiety
affects children’s development.
In sum, little research has examined whether mothers’ and fathers’
symptomatology might differentially affect their children’s development. Research
focusing on infancy or early childhood primarily has included maternal depression and
anxiety and failed to include fathers (Ramchandani et al., 2011). The few studies that
have included mothers and fathers have inconsistent findings (Polak-Toste & Gunnar,
2006). These inconsistent findings are especially true for research on maternal and
paternal anxiety.
These inconsistencies may be due to anxiety being measured on a global level
rather than examining specific symptoms or different types of anxiety (Mӧller et al.,
2015). Previous research has found that parental social anxiety can have specific and
unique influences with their children and their parenting in comparison to general anxiety
disorder. Maternal social anxiety has been found by previous research to predict infant
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avoidance to a stranger (Murray, Creswell, & Cooper, 2009). Paternal social anxiety is
also associated with childhood stress. More specifically, paternal social anxiety has been
found to be predictive of child social stress where the child adjusts their beliefs and
interprets their father’s social anxiety as a negative signal (Bӧgels & Perotti, 2011). In
relation to parenting behaviors and practices, paternal social anxiety has been found to be
associated with less challenging parenting and increased over-involvement. However,
this does not hold true with maternal social anxiety (Mӧller et al. 2015). In order to
address the inconsistencies in the literature (Mӧller et al., 2015), the current study
included both mother-infant and father-infant dyads and used an assessment of
depression as well as social and non-social anxiety.
The Current Study
Based on the previous literature, the following research questions were examined
in the current study: 1) Do parental psychopathology and infant temperament interact to
predict infant emotion regulation strategy use? 2) Are there differential predictors of
infant emotion regulation strategy use for mother-infant versus father-infant dyads? To
address these questions, two hypotheses are proposed.
Hypothesis 1: Infant Temperament X Parental Psychopathology Interaction.
Infant temperament plays a significant role in a child’s emotional development. For
example, children with more difficult temperaments are more susceptible to
environmental influences and are at greater risk for psychopathology (Belsky & Pluess,
2009; van Zeijl et al., 2007). In early infancy, infants rely more on their caregivers for
external regulation of emotional distress (Spangler & Zimmerman, 2014). Research has
also found that more supportive and active parenting strategies in early infancy are
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associated with more developed emotion regulation in childhood (Morris et al., 2011).
Parental psychopathology may also lead to less positive parenting qualities and affect a
child’s emotional development (Sohr-Preston & Scaramella, 2006). However, these
effects are not universal for children with parents rating higher in psychopathology.
Therefore, temperament may moderate this relationship (Jessee, Mangelsdorf, Shigeto, &
Wong, 2012). For the current study, it was hypothesized that there would be an
interaction between parent psychopathology and infant temperament, leading to varying
levels of effective infant emotion regulation strategy use. More specifically, infants of
parents with higher levels of psychopathology and infants with certain temperament
styles would exhibit different levels of effective emotion regulation. Consistent with
previous research, emotion regulation strategy use was examined as three outcome
variables: parent-focused, attentional distraction, and self-soothing (Braungart-Rieker et
al., 1998; Ekas et al., 2013). Effective strategies were interpreted as decreases in parentfocus strategies and increases in distraction and self-soothing behaviors (Ekas et al.,
2013) coupled with decreases in negative infant affect. If a strategy served a regulatory
purpose, it was expected to exhibit lower levels of negative affect with higher levels of
strategy use (Cole et al., 2004). However, there were different predictions for the various
temperament components.
Hypothesis 1A: Infant negative reactivity X maternal/paternal psychopathology
predicting infant emotion regulation strategy use. Previous research has found that
children with difficult temperaments, such as negative reactivity, are more susceptible to
environmental contexts (van Zeijl et al., 2007). Therefore, it was predicted that infants
who were high in negative reactivity and have parents who rated high in
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depression/anxiety would exhibit less effective emotion regulation strategy use. This
higher level of psychopathology was interpreted as a stressor activating the vulnerability
of higher negative reactivity levels. If supported, infants higher in negative reactivity with
parents rating higher psychopathology would have lower levels of attentional
distraction/self-soothing strategies, as well as higher levels of parent-focused strategies
and negative affect. However, it was expected that infants who were higher in negative
reactivity with parents who rated lower in depression/anxiety would have an increase in
effective emotion regulation strategy use. Due to the lack of a stressor, the vulnerability
associated with negative reactivity would not be activated and would not decrease
emotion regulation strategy use. In other words, infants higher in negative reactivity with
parents lower in psychopathology would have higher levels of attentional distraction/selfsoothing strategies, as well as lower levels of parent-focused strategies and negative
affect. For infants low in negative reactivity with parents high in depression/anxiety, it
was predicted that they would exhibit less effective emotion regulation strategy use. Even
though these infants were rated lower on negative reactivity, they were still exposed to
the stressor of parent psychopathology. That is, if supported, infants who are low in
negative reactivity with parents high in psychopathology would have lower levels of
attentional distraction/self-soothing strategies, as well as and increased levels of parentfocused strategies and negative affect. Lastly, for infants low in negative reactivity with
parents low in depression/anxiety, it was predicted that they would show more effective
emotion regulation strategy use. Due to the infants not being exposed to higher levels of
parent psychopathology, it was predicted that their emotion regulation strategy use would
not suffer. In other words, infants who are low in negative reactivity with parents low in
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psychopathology would have higher levels of attentional distraction/self-soothing
strategies, as well as lower levels of parent-focused strategies and negative affect.
Hypothesis 1B: Infant surgency X maternal/paternal psychopathology
predicting infant emotion regulation strategy use. Research findings including surgency
are mixed. Some studies have found high levels of exuberance (i.e., surgency) are
associated with greater externalizing behavior with unfamiliar peers (Degnan et al., 2011)
as well as internalizing problems in toddlerhood (Stifter et al., 2008). However, other
studies have found these children exhibit higher levels of empathy and resiliency (PolakToste & Gunnar, 2006). It was hypothesized that children who were higher in surgency
would have different emotion regulation outcomes depending on the severity of parents’
psychopathology. More specifically, infants who were higher in surgency and had parents
rating higher on depression/anxiety would have a decrease in effective emotion
regulation strategy use. In other words, infants who were high in surgency with parents
high in psychopathology would have lower levels of attentional distraction/self-soothing
strategies, as well as higher levels of parent-focused strategies and negative affect.
Alternatively, infants who were higher in surgency and had parents rating lower on
depression/anxiety would have an increase in effective emotion regulation strategy use.
That is, infants who are high in surgency with parents low in psychopathology would
have higher levels of attentional distraction/self-soothing strategies, as well as lower
levels of parent-focused strategies and negative affect. For infants rating lower in
surgency, it was predicted that the interaction with higher or lower ratings of parental
depression/anxiety would not be significant. Overall, these hypotheses were testing to see
if parental psychopathology acted as an obstacle within the parent-child relationship

20

where the infant’s parents cannot provide the specific interactions that infants rating
higher in surgency need, therefore explaining the inconsistencies found in the literature
related to surgency (Planalp, Braungart-Rieker, Lickenbrock, & Zentall, 2013).
Hypothesis 1C: Infant orienting X maternal/paternal psychopathology
predicting infant emotion regulation strategy use. Previous research on orienting has
found associations with more positive developmental outcomes, such as better emotion
regulation (Putnam, Sanson, & Rothbart, 2002) and lower levels of aggression (Rothbart
& Putnam, 2002). However, lower levels of orienting in infancy are predictive of poor
emotion regulation later in life, leading to internalizing problems (Rothbart & Putnam,
2002). It was hypothesized that infants who were lower in orienting, regardless of their
parents’ ratings of depression/anxiety would have a decrease in effective emotion
regulation strategy use. In other words, infants who are low in orienting would have
lower levels of attentional distraction/self-soothing strategies, as well as higher levels of
parent focused strategies and negative affect. Based on previous literature examining
easier temperaments compared to difficult temperaments, it was assumed that infants
rating higher in orienting would not be affected by their parent’s psychopathology
ratings. Due to infants rating higher in orienting lacking a vulnerability related to their
temperament, the stressor of parental psychopathology would not be predictive of their
emotion regulation strategy use.
Hypothesis 2: Differential Predictors of Parental Psychopathology for
Mothers Versus Fathers. Previous research regarding differences between mothers and
fathers in this context is limited but has found that mothers and fathers interact with their
infants differently (Hazen et al., 2010). Mothers tend to play a more caregiver-related role

21

with their infant, while fathers tend to be more of a playmate to their infant (Cabrera,
Fitzgerald, Bradley, & Roggman, 2014). Mothers and fathers also respond differently to
their crying infant, where fathers are more likely to withdraw from interacting with their
infant (Kotila et al., 2013). Therefore, mothers may feel like it is their job to provide
comfort, even if they risk displaying negative emotions, such as frustration (Gallegos et
al., 2016).
Previous research has also found differences between the effects of maternal and
paternal psychopathology on infant development (Ramchandani et al., 2005). Maternal
depression has been consistently associated with more negative mother-infant
interactions, including less positive affect and affectionate touch (Sohr-Preston &
Scaramella, 2006). These variations in interaction during early infancy can predict later
developmental outcomes, such as academic achievement (Breaux et al., 2014). Paternal
psychopathology is not as studied as mothers, but can also have long-term effects on their
children, such as behavior problems and aggression later in life (Breax et al., 2014).
It was hypothesized that there would be differences in the relationship between
infant temperament, parental depression/anxiety, and emotion regulation for mothers and
fathers. For mothers, it was predicted that maternal depression would interact with infant
temperament to predict less effective infant emotion regulation strategy use. For fathers,
it was hypothesized that both depression and anxiety would interact with infant
temperament to predict less effective infant emotion regulation strategy use. Given the
little research examining differences between mothers and fathers, this hypothesis is
exploratory.
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Method
Participants
Participants included families (mother, father, and infant) from a larger
longitudinal study when infants were 4, 6, and 8 months of age. The current study
focused on the 4-month time point and included 79 mother-infant dyads (61% male) and
76 father-infant dyads (61% male). The sample size difference between the mother-infant
and father-infant dyads was due to three fathers not being present at the laboratory
session. These families were recruited using a variety of different methods. For example,
flyers were dispersed to local businesses and doctor’s offices, letters were sent to families
who printed a birth announcement in the local newspaper, and a research assistant
attended expectant parent fairs and newborn classes held at a local hospital. Inclusion
criteria for participation included: both mother and father can read, write, and understand
English, full term pregnancy (≥ 37 weeks), no major birth complications, the entire
family (mother, father, and infant) were available for each visit, and that the family was
not moving out of the community in the next 6 months. Each family completed an
informed consent document before participating and was compensated $20 for
completing each visit. This study received Institutional Review Board (IRB) approval.
The majority of families from the current study were European American (infants
89%, mothers 92%, fathers 91%). Families were primarily middle class (51% reported an
income between $30,000 to $74,999), but there was a range of incomes with the sample.
Nine percent of families reported an income less than or equal to $29,999, and 40%
reported an income greater than or equal to $75,000. Parent age ranged from 20 to 44 (M
= 30.78, SD = 5.06) for mothers and 20 to 55 (M = 32.62, SD = 6.24) for fathers. Levels
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of parent education varied widely with the majority having post-high school education:
2.6% of fathers attended but did not complete high school, 1.3% of mothers and 5.3% of
fathers just completed high school, 1.3% of mothers and fathers attended trade school,
17.7% of mothers and 10.5% of fathers attended but did not complete college, 31.6% of
mothers and 44.7% of fathers completed either an Associate’s or Bachelor’s Degree, and
48.1% of mothers and 35.6% of fathers reported having some postgraduate training or
completed postgraduate training. Parents were predominantly employed and were
working at least part time (mothers 69.3%, fathers: 93.4%); 23.1% of mothers and 3.9%
of fathers reported being unemployed. The majority of parents from the current study
reported being married and living together (92.4%); 6.3% reported being unmarried and
living together, and 1.3% reported being single. Lastly, the majority of parents reported
being first time parents at the time of participation (51.9%).
Measures
Infant Temperament. Infant temperament was measured using the Infant
Behavior Questionnaire – Revised (IBQ-R; Gartstein & Rothbart, 2003). This
questionnaire contains 191 items and was completed individually by the mother and
father. Responses range from 1 (never) to 7 (always) on a 7-point Likert scale, with a
non-applicable option as well. The IBQ-R measures three factors of temperament:
negative reactivity (e.g. “When being held, how often did the baby pull away or kick?”),
orienting (e.g. “How often during the last week did the baby look at pictures in books
and/or magazines for 5 minutes or longer at a time?”), and surgency (e.g. “When visiting
a new place, how often did the baby get excited about exploring new surroundings?”).
Items across the subscales of each factor were averaged to create the negative
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reactivity, surgency, and orienting factors. The negative reactivity factor consists of
subscales of fear, sadness, frustration, distress to limitations, and falling reactivity. The
surgency factor includes subscales of approach, vocal reactivity, smile and laughter, and
activity level. Lastly, the orienting factor contains subscales of soothability, cuddliness,
low pleasure, and duration of orienting (Gartstein & Rothbart, 2003). Higher scores on
the factors (negative reactivity, surgency, orienting) translate as an infant rating higher on
that particular factor. Cronbach’s alphas from Garstein and Rothbart’s (2003) study were
averaged across all of the subscales to create an overall alpha score of 0.91 for negative
reactivity, 0.92 for surgency, and 0.91 for orienting. Chronbach alphas in the current
study are as follows: Negative Reactivity α Mother-Report = 0.67, α Father-Report = 0.76,
Surgency α Mother-Report = 0.70, α Father-Report = 0.74; Orienting α Mother-Report= 0.46, α FatherReport=

0.46. Due to the low mother and father orienting alphas, orienting was not

examined in subsequent analyses. Inconsistent findings were also revealed for between
parent correlations of infant temperament. Non-significant between parent correlations
were revealed for mother versus father ratings of infant Surgency (r= 0.22, p = 0.06).
However, the correlation between mother and father ratings of infant Negative Reactivity
was significant (r= 0.46, p < 0.01). Due to these inconsistencies, mother-report and
father-report of infant temperament (negative reactivity, surgency) were examined
separately in subsequent models.
Parent Psychopathology. Parent psychopathology was measured using the
Inventory of Depression and Anxiety Symptoms (IDAS; Watson et al, 2007). This
questionnaire lists different feelings and experiences and asks the parents to rate how
well the items described their recent feelings and experiences (the past two weeks,
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including the day they filled out the questionnaire). The IDAS contains 64 items and is to
be completed individually by the mother and father. The responses are on a 5-point Likert
scale and range from 1 (not at all) to 5 (extremely). This questionnaire contains 10
specific symptom scales (suicidality, lassitude, insomnia, appetite loss, appetite gain, ill
temper, well-being, panic, social anxiety, and traumatic intrusions) and two broader
scales (general depression and dysphoria). The general depression scale includes items
that overlap with the specific symptom scales, but the dysphoria scale does not. The
IDAS showed internal consistency in Watson and colleagues’ (2007) tested adult
community sample (α = 0.81- 0.92) and postpartum sample (α = 0.74- 0.91).
For this study, a general depression, social anxiety, and a created non-social
anxiety scale were used. For each scale, higher scores translate as rating higher on the
specific depression and anxiety scales. The general depression scale consists of all 10
dysphoria items and 10 other items related to depressive symptoms (suicidality, lassitude,
insomnia, appetite loss, and the reverse scored well-being scales). The social anxiety
scale consists of 5 items assessing specific social anxiety behaviors. The created nonsocial anxiety scale consists of 8 items related to panic behaviors, 4 items related to
traumatic intrusions, and 5 items related to ill temper behaviors. This created scale used
the items of panic, traumatic intrusions, and ill temper due to these scales assessing
symptoms that are traditionally linked to general anxiety disorder (Watson et al., 2007).
The total possible scores for the current study’s scales are the following: General
Depression: 100; Social Anxiety: 25; Nonsocial Anxiety: 85. Cronbach alphas were run
for each scale to assess reliability in the current study. They are the following: General
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Depression: α Mother = 0.85, α Father = 0.90; Social Anxiety α Mother = 0.77, α Father = 0.81;
Non-Social Anxiety α Mother = 0.72, α Father = 0.81.
Infant Emotion Regulation. Infant gaze (infant is looking at the parent or
looking away) and infant self-soothing was rated on a second-by-second basis using an
established coding scheme (Braungart-Rieker et al., 1998; Ekas et al., 2013) throughout
all episodes of the Still-Face Paradigm (SFP; Tronick et al., 1978). Coders rated the
presence/absence of the following infant emotion regulation behaviors: looking at the
parent (infant gaze at the parent’s face or body), distraction (infant gazing away from the
parent’s face and body), and self-soothing (pulling at own clothes, sucking thumb,
rubbing face, etc.). Coders took two passes, one to rate looking at the parent and
distraction, and another to rate self-soothing. Therefore, the parent-focused and
distraction behaviors were not mutually exclusive from one another, but the self-soothing
behavior was mutually exclusive (Ekas et al., 2013). Coders trained using a sample of
video until achieving sufficient inter-rater reliability (Cohen’s kappa ≥ 0.70). Trained,
reliable coders did not rate the same infant for mothers and fathers to avoid bias. Coders
overlapped for 27% of the overall number of mother videos and 26% of overall father
videos. Cohen’s kappas were run to assess reliability (parent-focused k Mother= 0.83, k Father
= 0.81; attentional distraction: k Mother = 0.83, k Father = 0.82; self-soothing k Mother= 0.71, k
Father

= 0.69). Proportion scores were created to indicate the proportion of time spent using

the three coded strategies (parent-focused, distraction, and self-soothing), and were used
in analyses. These scores were created by averaging the second-by-second codes for each
strategy across the still-face episode (Ekas et al., 2013). For the majority of participants,
this score was calculated for the entire 1.5-minute segment. However, if an infant became
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too upset, the still-face episode ended early. Therefore, the scores were adjusted to match
the amount of time the episode lasted. Each infant received a proportion score for each of
the three coded strategies. Higher scores indicate higher proportions of time using a
specific strategy still-face episode of the Still-Face Paradigm.
Infant Affect. Infant facial expressions and vocalizations were coded on a
second-by-second basis using a 7-point scale from a pre-established coding scheme by a
different team of coders (Braungart-Rieker et al., 1998; Ekas et al., 2013) throughout all
episodes of the Still-Face (SFP; Tronick et al. 1978). The current study utilized only the
infant affect during the still-face episode. Coders used a scale that ranged from -3 to 3
and rated infant affect as the following: -3 (screaming, extreme crying, large grimace,
mouth open), -2 (crying, frown, mouth slightly ajar), -1 (mid fuss, small frown, mouth
closed, starting to get frustrated), 0 (neutral, no smile, blank facial expression), 1 (coo,
slight or half smile), 2 (quiet chuckle, larger smile, mouth open), 3 (squealing with
delight, intense laughing, smile with mouth opened widely).
Coders trained using a sample of videos until achieving sufficient inter-rater
reliability (intraclass correlations ≥ 0.80). Similar to infant emotion regulation coding,
trained, reliable coders did not rate the same infant for both mother and father to avoid
bias. Coders overlapped for 30% of the overall number of mother videos and 30% of
overall father videos. Intraclass correlations were calculated to assess reliability (StillFace episode ICC Mother = 0.87; ICC Father = 0.93). Proportion scores were created for
positive (codes 1 to 3), neutral (code 0), and negative (codes -1 to -3) affect for each
episode of the Still-Face Paradigm (play, still-face, play resume). These scores were
created by averaging the second-by-second codes for each coded affect during the Still-
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Face Paradigm. If the infant became upset during an episode, it would end early. The
proportion scores were adjusted accordingly if an episode ended early. For the current
study, only the negative affect proportion scores during the still-face episode for mothers
and fathers were used in the current study. Higher scores indicate higher proportions of
time with negative affect during the still-face episode of the Still-Face Paradigm.
Procedure
A packet containing questionnaires and information for the laboratory visit (i.e.,
preparation checklist, parking information, etc.) was mailed to the participating family 714 days ahead of their scheduled appointment. Mothers and fathers separately completed
their questionnaires (assessing infant temperament and parent psychopathology) and
brought them to their appointment. Prior to the family arriving, an experimenter
randomly assigned the mother or father to participate first with his/her infant in the
laboratory tasks.
After the family arrived at the laboratory, a lead experimenter obtained informed
consent for participation and collected demographic information (parent education, age,
occupation, combined family income, etc.) from the parents. Next, an experimenter
assisted the parents and infant with electrode placement on their upper bodies so cardiac
physiology could be collected during SFP. With the task, the first parent entered the
observation room with his/her infant and sat in a chair holding the infant on his/her lap.
The parent was instructed by the experimenter to sit quietly with his/her infant while a
cardiac baseline was collected for 3-minutes. The experimenter then returned to the
observation room to instruct the parent on the SFP task procedures, and also referred the
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parent to the cheat sheet mounted on the wall. The infant was then placed in a high chair
facing the seated parent, and the experimenter left the room.
The SFP procedure lasted approximately 4.5-minutes, and had three episodes
(play, still-face, and reunion). Each parent completed this task with his/her infant where
parent order (mother first, father first) was counterbalanced. An electronic doorbell was
used to signal the change in episodes. In the first episode (play), the parent was instructed
to play with his/her infant for 1.5 minutes until they heard a doorbell. In the second
episode (still-face), the parent sat back in his/her seat with a blank face and did not play
or speak to his/her infant for 1.5 minutes until they heard another doorbell. In the third
episode (reunion), the parent was allowed to play with his/her infant again for 1.5
minutes.
Upon completion of the SFP, an experimenter returned to the room, helps the
parent remove the infant from the highchair, and places the infant back on the parent’s
lap. The experimenter then again instructs the parent to hold the infant on his/her lap, and
leaves the room once again. A second cardiac baseline (recovery) was collected for 3minutes. Once the task was completed and the infant was in a positive/neutral state, the
second parent completed the same series (baseline, SFP, recovery).
After both parents completed the SFP series, the infant participated in a series of
temperament tasks including a free play with each parent as well as others from an
established temperament battery (Laboratory Temperament Assessment Battery, LabTAB version 3.1, Goldsmith & Rothbart, 1996). The procedure was the same for each
time point (4, 6, and 8 months).
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Results
Results are presented in two sections. The first section consists of preliminary
analyses including descriptive statistics, within and between parent correlations, and tests
for inclusion of covariates. The second section consists of multiple linear regression
models that tested the current study’s hypotheses.
Preliminary Analyses
Descriptive Statistics. Descriptive statistics were run on the variables of interest
(see Table 1). The majority of data were normally distributed with the exception of
maternal and paternal social anxiety as well as paternal nonsocial anxiety. These three
variables were slightly leptokurtic (slender peak and fatter tails of the distribution), which
is expected in a community sample (Martin, Clements, & Crnic, 2002).
Within Parent Correlations. Correlations were run to examine within parent
associations among the variables of interest. Correlations were run separately for mothers
and fathers and are reported in Tables 2 and 3, respectively. For mothers, the infant
emotion regulation strategies were correlated with one another. More specifically, infant
attentional distraction had a strong negative association with infant parent-focused
strategy use, which was expected because they were not mutually exclusive from one
another. In addition, attentional distraction had a strong positive association with infant
self-soothing strategy use. Both infant attentional distraction and self-soothing strategy
use were negatively correlated with infant negative affect. In other words, as strategy use
of attentional distraction and self-soothing increased, infant negative affect (e.g., crying,
frowning, screaming) decreased. For the maternal psychopathology variables, maternal
depression had a strong positive association with infant negative reactivity, maternal

31

Table 1.
Descriptive Statistics for Study Variables

Variable
Mother
Parent-Focus

n

Min

Max

M (SD)

Skewness

Kurtosis

79

0.00

0.96

0.35 (0.25)

0.70

-0.30

Distraction

79

0.00

1.00

0.58 (0.28)

-0.54

-0.70

Self-Soothe
Neg. Affect
Neg. React.
Surgency

79
79
79
79

0.00
0.00
1.89
2.31

0.90
1.00
5.05
5.33

0.26 (0.25)
0.26 (0.35)
3.22 (0.60)
4.21 (0.60)

0.91
1.10
0.49
-0.50

-0.14
-0.35
0.58
0.35

Depression
Social
Nonsocial

79
79
79

21.00
5.00
17.00

64.00
23.00
36.00

40.76 (9.36)
7.85 (3.17)
22.51 (4.50)

0.42
2.38
1.27

-0.15
8.16
1.41

Parent-Focus

76

0.00

0.92

0.31 (0.23)

0.67

-0.37

Distraction
Self-Soothe
Neg. Affect
Neg. React.

76
76
76
76

0.00
0.00
0.00
2.11

1.00
0.90
1.00
4.72

0.62 (0.27)
0.24 (0.23)
0.028 (0.33)
3.34 (0.60)

-0.56
1.13
1.16
0.40

-0.64
0.72
0.04
-0.26

Surgency
Depression
Social

76
76
76

2.44
22.00
5.00

5.77
71.00
22.00

4.05 (0.67)
38.66 (10.77)
7.13 (3.03)

-0.15
1.03
2.34

0.42
0.55
7.42

Father

Nonsocial
76
17.00
50.00
22.51 (5.42)
2.29
8.31
Note. Neg. Affect = Infant Negative Affect, Neg. React = Infant Negative
Reactivity, Social = Parent Social Anxiety, Nonsocial = Parent Nonsocial Anxiety
social anxiety, and maternal nonsocial anxiety. Maternal nonsocial and social anxiety
were also positively associated. with parent-focused strategy use but had a moderate
positive association with self-soothing strategy use. Infant negative affect was also
negatively correlated with attentional distraction, but not with self-soothing strategy use.
For fathers, infant emotion regulation strategies were correlated with one another
as well. Infant attentional distraction had a strong negative association with parentfocused strategy use, which was expected because they were not mutually exclusive.
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Infant attentional distraction also had a moderate negative association with negative
affect. That is, as attentional distraction strategy use increased, infant negative affect
affect (e.g., crying, frowning, screaming) decreased. Unlike self-soothing strategy use
with mothers, self-soothing with fathers was not correlated with negative affect, but was
moderately correlated with attentional distraction. Unlike infant negative reactivity with
mothers, father reported infant negative reactivity had a strong positive association with
infant surgency. Similar to mother psychopathology correlations, paternal depression had
a strong positive association with infant negative reactivity, paternal social anxiety, and
paternal nonsocial anxiety. Paternal nonsocial anxiety also had a strong positive
association with paternal social anxiety and a moderate positive association with infant
negative reactivity.
Between Parent Correlations. Correlations were run to examine between parent
associations between infant emotion regulation strategy use, infant temperament, infant
negative affect, and parent psychopathology for mothers and fathers (see Table 4). With
infant emotion regulation strategy use, infant self-soothing strategy use with mothers had
a moderate positive association with paternal attentional distraction and a strong positive
association with paternal self-soothing strategy use. Both maternal and paternal infant
negative affect were positively correlated with each other. For infant negative reactivity,
maternal and paternal report had a strong positive association. However, infant surgency
did not have a significant association with maternal and paternal report. With the
psychopathology variables, maternal depression had a strong positive association with
paternal depression and paternal nonsocial anxiety. Paternal depression also had a
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Table 2.
Within Parent Correlations: Mothers

34

1.
2.
3.
4.
5.
6.
7.
8.
9.
Mother
1. Parent-Focus
1.00
2. Distraction
-0.70**
1.00
3. Self-Soothe
-0.16
0.30**
1.00
t
4. Neg. Affect
-0.20
-0.27*
-0.23*
1.00
5. Neg. React.
-0.04
-0.08
0.03
0.10
1.00
6. Surgency
0.004
0.02
-0.04
-0.01
-0.04
1.00
**
7. Depression
0.05
-0.09
-0.04
0.06
0.39
0.10
1.00
8. Social
0.05
-0.01
-0.07
0.03
0.06
-0.02
0.46**
1.00
t
9. Nonsocial
0.04
0.03
-0.09
-0.06
0.19
0.10
0.67**
0.57** 1.00
Notes. Neg. Affect = Infant Negative Affect, Neg. React = Infant Negative Reactivity, Social =
Mother Social Anxiety, Nonsocial = Mother Nonsocial Anxiety, t p < 0.10, * p < 0.05, ** p < 0.01.

Table 3.
Within Parent Correlations: Fathers
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1.
2.
3.
4.
5.
6.
7.
8.
9.
Father
1. Parent-Focus
1.00
2. Distraction
-0.66**
1.00
3. Self-Soothe
-0.06
0.27*
1.00
4. Neg. Affect
-0.16
-0.27*
-0.12
1.00
5. Neg. React.
-0.13
0.04
-0.03
0.02
1.00
6. Surgency
-0.09
0.05
-0.01
0.02
0.32**
1.00
t
t
7. Depression
0.21
-0.05
0.09 -0.17
0.20
0.04
1.00
8. Social
0.18
-0.07
-0.02 -0.04
-0.01
0.10
0.40**
1.00
*
9. Nonsocial
-0.05
0.18
0.12 -0.19
0.23
0.15
0.64**
0.38** 1.00
Notes. Neg. Affect = Infant Negative Affect, Neg React = Negative Reactivity, Social = Father
Social Anxiety, Nonsocial = Father Nonsocial Anxiety, t p < 0.10, * p < 0.05, ** p < 0.01.

Table 4.
Between Parent Correlations
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Father
Mother
1.
2.
3.
4.
5.
6.
7.
8.
9.
*
1. Parent-Focus 0.13
-0.06
-0.12
-0.06
0.08
-0.08
0.24
-0.11
0.13
2. Distract
-0.16
0.22t
0.07
-0.06
-0.06
0.21t
-0.05
0.18
0.03
*
**
t
3. Self-Soothe
-0.63
0.23
0.31
-0.02
0.01
0.21
0.04
-0.12
0.05
4. Neg. Affect
-0.14
-0.17
-0.04
0.27*
0.05
-0.11
-0.23*
-0.16
-0.21t
5. Neg. React.
-0.03
0.03
0.19
-0.10
0.46** -0.07
0.12
-0.03
-0.04
6. Surgency
-0.05
0.02
-0.07
0.14
0.14
0.22t
-0.02
0.17
0.06
**
7. Depression
-0.004
0.06
0.16
-0.10
0.17
0.13
0.33
0.09
0.31**
**
8. Social
-0.08
0.06
0.08
-0.08
0.02
0.05
0.37
0.06
0.49**
9. Nonsocial
-0.14
0.14
0.20t
-0.10
0.10
0.06
0.34**
0.12
0.34**
Notes. Neg. Affect = Infant Negative Affect, Neg React = Infant Negative Reactivity, Social = Parent Social
Anxiety, Nonsocial = Parent Nonsocial Anxiety, t p < 0.10, * p < 0.05, ** p < 0.01

moderate positive correlation with maternal parent-focused strategy use, a moderate
negative correlation with maternal infant negative affect, and a strong positive correlation
with maternal social anxiety. For maternal social anxiety, there was also a strong positive
association with paternal nonsocial anxiety. Lastly, maternal nonsocial anxiety had a
strong positive correlation with paternal nonsocial anxiety.
Tests for Covariate Inclusion. Correlations, t-tests, and one-way ANOVAs
examined potential covariates between the variables of interest and the demographic
variables including Infant Gender, Infant Ethnicity, Mother/Father Ethnicity,
Mother/Father Age, Mother/Father Education, Family Income, Marital Status, and Parent
Order of the Still-Face Paradigm. Analyses were conducted for all infant emotion
regulation strategies (attentional distraction, parent-focused, self-soothing), infant
temperament variables (infant negative reactivity, surgency), parent psychopathology
variables (mother/father depression, social and nonsocial anxiety), and infant negative
affect. Of the 144 covariate tests run, only 5 were significant (3.5%), which is expected
due to chance. However, due to previous literature finding significant difference in infant
reactivity with parents who go first versus who goes second with the Still-Face Paradigm,
parent order was included as a covariate in subsequent models to be consistent with
previous work (Ekas et al., 2013).
Multiple Linear Regression Results
Multiple linear regression models were used to test Hypothesis 1, which predicted
that infant temperament would moderate the association between parent psychopathology
and infant emotion regulation strategy use. Models were run in two sets based on infant
temperament factor (infant negative reactivity and surgency), and separate models were
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run for each of the parental psychopathology factors (parental depression, social anxiety,
nonsocial anxiety). Models included the main effect of parent order (covariate), the main
effects of infant temperament, infant negative affect, parent psychopathology, and the
two-way and three-way interactions with infant emotion regulation strategy use, the
outcome variable (Parent-Focused, Attentional Distraction, Self-Soothe). Mother-infant
and father-infant dyads were run separately to assess Hypothesis 2, which was
exploratory and predicted that there would be differential predictors of psychopathology
for mothers and fathers.
Negative Reactivity Models. Table 5, Table 6, and Table 7 reports the linear
multiple regression models testing the extent to which and infant negative reactivity and
parental psychopathology predicted infant emotion regulation strategy use (Hypothesis
1A). Hypothesis 1A predicted that for infants high or low in negative reactivity, who had
parents rating higher in psychopathology (depression, social anxiety, nonsocial anxiety)
would have less effective emotion regulation strategy use. However, if these infants had
parents rating lower in psychopathology, they would have more effective emotion
regulation strategy use. For parental depression models (Table 5), none of the overall
models were significant for mother-infant or father-infant dyads. However, with parental
social anxiety (Table 6), the model examining maternal social anxiety X infant negative
reactivity predicting infant attentional distraction was significant. The main effects of
parent order and infant negative affect were significant. In addition, the interactions of
infant negative reactivity X maternal social anxiety and infant negative affect X infant
negative reactivity were also significant. Because the main effect of infant affect was
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Table 5.
Multiple Regression Models Results Involving Infant Negative Reactivity and Parent Depression
Variables
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Parent-Focused
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Depression
React. X Dep.
Affect X React.
Affect X Dep.
Affect X React. X Dep.
Distraction
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Depression
React. X Dep.
Affect X React.
Affect X Dep.
Affect X React. X Dep.
Self-Soothe
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Depression
React. X Dep.
Affect X React.
Affect X Dep.

Mother (n=79)
B
SE
-0.08
-0.15
-0.002
0.002
-0.01
0.11
0.002
-0.002

df F
8 1.09

0.06
0.09
0.05
0.003
0.01
0.15
0.01
0.01

0.13*
-0.17t
-0.01
-0.002
0.01
-0.21
-0.01
-0.01

0.06
0.10
0.004
0.004
0.01
0.16
0.01
0.01

0.04
-0.18
0.04
-0.002
-0.001
-0.13
0.001

0.06
0.09
0.05
0.003
0.01
0.15
0.01

8

2.05t

8

0.73

Father (n=76)
R2
B
SE
0.11
-0.08
0.06
-0.02
0.09
-0.06
0.05
0.004 0.003
0.002 0.004
-0.12
0.16
0.01
0.01
-0.02
0.02
0.19
0.07
0.06
-0.28** 0.10
0.09t
0.05
-0.002 0.003
0.000 0.01
0.17
0.18
0.004 0.01
0.04*
0.02
0.28
0.09
0.06
-0.06
0.09
-0.02
0.05
0.004 0.003
0.01
0.004
0.16
0.02
0.01
0.01

df F
8 1.14

R2
0.12

8

1.81t 0.18

8

1.69

0.42

Affect X React. X Dep.
0.01
0.01
0.01
0.02
Notes. Neg. Affect =Infant Negative Affect, Neg. Reactivity = Negative Reactivity, Affect
= Infant Negative Affect, React. = Infant Negative Reactivity, Dep. = Parent Depression
t
p < .10, * p < .05, ** p < .01.

40

Table 6.
Multiple Regression Models Results Involving Infant Negative Reactivity and Parent Social Anxiety
Variables
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Parent-Focused
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Social
React. X Social
Affect X React.
Affect X Social
Affect X React. X Social
Distraction
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Social
React. X Social
Affect X React.
Affect X Social
Affect X React. X Social
Self-Soothe
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Social
React. X Social
Affect X React.
Affect X Social

Mother (n=79)
B
SE
-0.09
-0.15
-0.01
-0.01
-0.05
0.08
0.03
0.04

df F
8 1.63

0.06
0.08
0.05
0.01
0.02
0.12
0.03
0.05
*

0.13
-0.20*
-0.02
0.02
0.04*
-0.29*
0.01
-0.07

0.06
0.09
0.05
0.01
0.02
0.13
0.03
0.05

0.03
-0.15
0.03
-0.004
-0.003
-0.11
0.01

0.06
0.08
0.05
0.01
0.02
0.12
0.03

8

2.70*

8

0.74

Father (n=76)
R2
B
SE
0.16
-0.07
0.06
-0.08
0.09
-0.03
0.05
0.01
0.01
-0.01
0.02
0.002 0.14
0.03
0.03
0.04
0.06
0.24
0.06
0.06
-0.25
0.10
0.06
0.05
-0.01
0.01
0.01
0.02
0.05
0.15
-0.01
0.04
-0.07
0.06
0.08
0.08
0.06
-0.12
0.09
-0.01
0.05
0.001 0.01
-0.02
0.02
0.13
0.14
0.01
0.03

df F
R2
8 0.92 0.10

8

1.18 0.13

8

0.50 0.06

Affect X React. X Social -0.02
0.05
-0.003 0.06
Notes. Neg. Affect =Infant Negative Affect Neg. Reactivity = Negative Reactivity, Affect
= Infant Negative Affect, React. = Infant Negative Reactivity, Social = Parent Social
Anxiety t p < 0.10, * p < 0.05, ** p < 0.01.
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Table 7.
Multiple Regression Models Results Involving Infant Negative Reactivity and Parent Nonsocial Anxiety
Variables
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Parent-Focused
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Nonsocial
React. X Nonsocial
Affect X React.
Affect X Nonsocial
Affect X React. X Nonsocial
Distraction
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Nonsocial
React. X Nonsocial
Affect X React.
Affect X Nonsocial
Affect X React. X Nonsocial
Self-Soothe
Parent Order
Infant Neg. Affect
Infant Neg. Reactivity
Parent Nonsocial
React. X Nonsocial
Affect X React.
Affect X Nonsocial

Mother (n=79)
B
SE
-0.11t
-0.12
-0.04
0.01
-0.03*
0.05
0.04
0.02

df F
8 1.76t

-0.12
0.09
0.05
0.01
0.01
0.13
0.03
0.04

*

0.14
-0.13
0.000
0.002
0.02
-0.29*
0.02
-0.08t

0.06
0.10
0.05
0.01
0.01
0.14
0.03
0.04

0.04
-0.18
0.03
-0.01
-0.001
-0.12
0.004

0.06
0.09
0.05
0.01
0.01
0.14
0.03

8

2.67*

8

0.84

Father (n=76)
R2
B
SE
0.17
-0.08
0.06
-0.12
0.09
-0.02
0.05
-0.004 0.01
0.01
0.01
-0.01
0.15
0.002 0.01
0.02
0.03
0.23
0.07
0.07
-0.22
0.10
0.05
0.06
0.01
0.01
-0.002 0.01
0.08
0.17
-0.002 0.01
0.0
0.04
0.09
0.08
0.06
-0.10
0.09
-0.02
0.05
0.003 0.01
0.01
0.01
0.21
0.15
0.004 0.01

df F
R2
8 0.67 0.08

8

1.08 0.12

8

0.64 0.07

Affect X React. X Nonsocial
0.02
0.04
0.03
0.03
Notes. Neg. Affect =Infant Negative Affect, Neg. Reactivity = Negative Reactivity, Affect
= Infant Negative Affect, React. = Infant Negative Reactivity, Nonsocial. = Parent Nonsocial
Anxiety. t p < 0.10, * p < 0.05, ** p < 0.01.
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involved in a significant interaction, it will only be interpreted within the context of the
interaction.
Follow-up simple slope tests were used to probe both interactions one standard
deviation above and below the mean (Aiken & West, 1991). With the significant negative
reactivity X maternal social anxiety interaction, the simple slopes revealed that for infants
high in negative reactivity, as mother social anxiety increased, infant attentional
distraction increased (Figure 1A; B = 0.04, SE = 0.02, t = 2.14, p < 0.05). For infants
low in negative reactivity, the simple slope was nonsignificant.
With the infant negative affect X infant negative reactivity significant
interaction, the simple slopes revealed that for infants high in negati ve reactivity,
as infant negative affect increased, infant distraction decreased (Figure 1B; B = 0.38, SE = 0.11, t = -3.37, p < 0.01). For infants low in negative reactivity, the
simple slope was not significant.
With parental nonsocial anxiety (Table 7), the model examining maternal
nonsocial anxiety and infant negative reactivity predicting infant attentional distraction
was significant. There was a significant main effect of parent order and a significant
maternal nonsocial anxiety X infant negative reactivity interaction predicting infant
attentional distraction. Using follow-up simple slope analyses, analyses revealed that for
infants high in negative reactivity, as infant negative affect increased, infant distraction
decreased (Figure 2; B = -0.31, SE = 0.13, t = -2.39, p < 0.05). For father-infant dyads,
no significant effects were found with the infant negative reactivity models.
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[A]
0.7

Infant Distraction

0.6
0.5

Low Negative
Reactivity

0.4
0.3

High Negative
Reactivity

0.2
0.1
0

Low Mother Social Anxiety High Mother Social Anxiety

[B]
0.7

Infant Distraction

0.6
0.5
0.4

Low Negative
Reactivity

0.3

High Negative
Reactivity

0.2
0.1
0

Low Negative Infant Affect High Negative Infant Affect

Figure 1. Infant Negative Reactivity Moderation Graphs with Predictors of [A]
Maternal Social Anxiety and [B] Infant Negative Affect Predicting Infant
Attentional Distraction Strategy Use.
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0.7

Infant Distraction

0.6
0.5

Low Negative
Reactivity

0.4
0.3

High Negative
Reactivity

0.2

0.1
0

Low Negative Infant Affect High Negative Infant Affect

Figure 2. Graph of Infant Negative Affect X Infant Negative Reactivity Predicting
Infant Attentional Distraction Strategy Use with Maternal Nonsocial Anxiety
Model.
Surgency Models. Table 8, Table 9, and Table 10 report the multiple linear
regression models testing the extent to which infant surgency and parental
psychopathology predicted infant emotion regulation strategy use (Hypothesis 1B).
Hypothesis 1B predicted that only interactions with infants high in surgency would be
significant. More specifically, if infants high in surgency had parents rating higher in
psychopathology (depression, social anxiety, nonsocial anxiety) would have less effective
emotion regulation strategy use. For infants high in surgency, if they had parents rating
low in surgency, they would have more effective emotion regulation strategy use.
However, all models were nonsignificant.
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Table 8.
Multiple Regression Models Results Involving Infant Surgency and Parent Depression
Variables
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Parent-Focused
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Depression
Surg. X Dep.
Affect X Surg.
Affect X Dep.
Affect X Surg. X Dep.
Distraction
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Depression
Surg. X Dep.
Affect X Surg.
Affect X Dep.
Affect X Surg. X Dep.
Self-Soothe
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Depression
Surg. X Dep.
Affect X Surg.
Affect X Dep.

Mother (n=79)
B
SE
-0.09
-0.14
0.004
0.002
0.01
0.05
0.01
0.02

df F
8 0.88

0.06
0.09
0.05
0.003
0.01
0.15
0.01
0.02

*

0.13
-0.16t
-0.01
-0.003
0.01
-0.02
-0.02
0.03t

0.06
0.09
0.05
0.004
0.01
0.16
0.01
0.02

0.03
-0.16
-0.02
-0.003
0.01
-0.25
-0.003

0.06
0.08
0.08
0.003
0.01
0.14
0.01

8

1.96t

8

1.45

Father (n=76)
R2
B
SE
0.09
-0.07
0.06
-0.06
0.09
-0.01
0.05
0.004 0.003
0.01
0.01
0.01
0.17
0.01
0.01
0.000 0.02
0.18
0.06
0.06
-0.19
0.10
0.03
0.05
-0.001 0.003
-0.001 0.01
0.13
0.19
0.01
0.01
0.02
0.02
0.14
0.08
0.06
-0.01
0.09
0.02
0.05
0.004 0.003
0.001 0.01
0.01
0.17
0.02
0.01

df F
R2
8 0.92 0.10

8

1.18 0.13

8

1.58 0.16

Affect X Surg. X Dep. -0.02
0.02
0.02
0.02
Notes. Neg. Affect =Infant Negative Affect, Affect = Infant Negative Affect, Surg. =
Infant Surgency, Dep. = Parent Depression t p < 0.10, * p < 0.05, ** p < 0.01.
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Table 9.
Multiple Regression Models Results Involving Infant Surgency and Parent Social Anxiety
Variables
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Parent-Focused
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Social
Surg. X Social
Affect X Surg.
Affect X Social
Affect X Surg. X Social
Distraction
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Social
Surg. X Social
Affect X Surg.
Affect X Social
Affect X Surg. X Social
Self-Soothe
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Social
Surg. X Social
Affect X Surg.
Affect X Social

Mother (n=79)
B
SE
-0.07
-0.14
0.01
0.01
-0.02
0.05
0.01
0.03

df F
R2
8 0.83 0.09

0.06
0.08
0.05
0.01
0.02
0.15
0.03
0.05

-0.07
-0.11
-0.02
0.01
-0.01
0.01
0.02
0.001
8

0.09
-0.22
-0.004
-0.001
0.03
0.06
0.04
0.01

0.07
0.09
0.05
0.01
0.02
0.16
0.03
0.05

0.01
-0.17
-0.02
-0.01
0.02
-0.23
0.000

0.06
0.08
0.05
0.01
0.02
0.14
0.03

Father (n=76)
B
SE

8

df F
R2
8 0.81 0.09

0.06
0.09
0.04
0.01
0.02
0.12
0.03
0.05

1.54 0.15
0.05
-0.23
0.02
-0.01
0.003
0.03
0.003
-0.04

0.07
0.10
0.05
0.01
0.02
0.14
0.04
0.06

0.07
-0.11
-0.003
-0.002
-0.001
-0.11
-0.004

0.06
0.09
0.04
0.01
0.02
0.13
0.03

1.30 0.13

8

0.93 0.10

8

0.42 0.05

Affect X Surg. X Social
-0.04
0.05
-0.03
0.05
Notes. Neg. Affect =Infant Negative Affect, Affect = Infant Negative Affect, Surg. =
Infant Surgency, Social = Parent Social Anxiety t p < 0.10, * p < 0.05, ** p < 0.01.
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Table 10.
Multiple Regression Models Results Involving Infant Surgency and Parent Nonsocial Anxiety
Variables
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Parent-Focused
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Nonsocial
Surg. X Nonsocial
Affect X Surg.
Affect X Nonsocial
Affect X Surg. X Nonsocial
Distraction
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Nonsocial
Surg. X Nonsocial
Affect X Surg.
Affect X Nonsocial
Affect X Surg. X Nonsocial
Self-Soothe
Parent Order
Infant Neg. Affect
Infant Surgency
Parent Nonsocial
Surg. X Nonsocial
Affect X Surg.
Affect X Nonsocial

Mother (n=79)
B
SE
-0.10
-0.12
0.01
0.004
0.01
0.08
0.03
0.03

0.06
0.08
0.05
0.01
0.01
0.15
0.03
0.04

0.12
-0.20
0.01
-0.002
0.02
0.06
-0.02
0.09

0.06
0.09
0.05
0.01
0.01
0.16
0.03
0.05

0.03
-0.17
-0.02
-0.01
0.01
-0.24
-0.01

0.06
0.08
0.05
0.01
0.01
0.14
0.03

Father (n=76)
df F
R2
B
SE
8 1.04 0.11
-0.07
0.06
-0.10
0.09
0.02
0.05
-0.002 0.01
0.01
0.01
0.07
0.19
0.01
0.02
0.04
0.04
8 1.69 0.16
0.06
0.06
-0.17
0.10
0.003 0.06
0.01
0.01
-0.002 0.01
0.03
0.21
0.03
0.03
-0.002 0.05
8 1.22 0.12
0.07
0.06
-0.05
0.09
-0.001 0.05
0.01
0.01
0.004 0.01
-0.07
0.19
0.03
0.02

df F
R2
8 0.74 0.08

8

1.10 0.12

8

0.59 0.07

Affect X Surg. X Nonsocial -0.01
0.04
0.01
0.04
Notes. Neg. Affect =Infant Negative Affect, Affect = Infant Negative Affect, Surg. =
Infant Surgency, Nonsocial = Parent Nonsocial Anxiety t p < 0.10, * p < 0.05, ** p < 0.01
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Results Summary. For models examining the extent to which infant
temperament and parent psychopathology predicted infant emotion regulation strategy
use at 4 months, analyses revealed three significant main effects and three significant
interactions for mother-infant dyads, which all came from the infant negative reactivity
models. The model of negative reactivity and maternal social anxiety (Table 6) had
significant main effects of parent order and infant negative affect, a significant maternal
social anxiety X infant negative reactivity interaction, and a significant infant negative
affect X infant negative reactivity interaction. The model of negative reactivity and
maternal nonsocial anxiety (Table 7) also had a significant main effect of parent order
and a significant infant negative affect X infant negative reactivity interaction. There
were no significant models for father-infant dyads with infant negative reactivity models
and no significant mother-infant or father-infant models for the infant surgency models.
Discussion
The current study examined the extent to which infant temperament moderated
the relationship between parental psychopathology and infant emotion regulation strategy
use during early infancy. Differential predictors of parental psychopathology were
expected; however, only significant maternal results emerged. Infant negative
temperamental reactivity was found to moderate the relationship between maternal social
anxiety and infant attentional distraction. Infant negative temperamental reactivity also
moderated the relationship between infant negative affect and infant attentional
distraction for both maternal social and nonsocial anxiety. Overall, results revealed a lack
of findings for models involving infant surgency as well as father-infant dyads as
contributors of infant emotion regulation strategy use.
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Even with the lack of paternal psychopathology and infant surgency related
findings, this study contributed to the literature in many ways. First, the current study
examined parent and infant predictors of infant emotion regulation strategy use while
accounting for infant negative affect at 4 months of age. Previous research has separately
examined infant emotion regulation strategy use and affect during early infancy, but very
few have accounted for negative affect while examining emotion regulation strategy use
to better understand the effectiveness of specific regulatory strategies (Ekas et al., 2013).
Second, this study utilized the diathesis stress model (Monroe & Simmons, 1991)
as the theoretical framework to explain the differences within the development of
emotion regulation when accounting for individual differences and one’s environment
(Morris et al., 2007). Previous studies have primarily examined the temperament factor
of negative reactivity as an individual difference (Belsky & Pluess, 2009), and parenting
related behaviors as an environmental factor (Stoltz et al., 2017), but very few have
examined the diathesis stress model in infancy with more than one factor of temperament
with both mother-infant and father-infant dyads.
Third, the current study assessed the effects of temperament using Rothbart’s
temperament model, which is comprised of three components: negative reactivity,
surgency, and orienting (Rothbart & Bates, 2006). Even though orienting was excluded
from analyses due to low alphas, the current study still provides a more encompassing
view of child temperament than previous research by including multiple components of
temperament (negative reactivity and surgency). Historically, only infant negative
reactivity is examined with the diathesis stress model (Belsky & Pluess, 2009).
Lastly, unlike the majority of infancy research, the current study included both
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mothers and fathers instead of examining just mothers. Previous research has shown that
mothers and fathers make unique contributions to their infant’s emotion regulation
development (Gallegos et al., 2016; Kotila et al., 2013). Parental psychopathology is one
factor that may affect how a parent models emotion regulation to their children (Spangler
et al., 1994; Spangler & Zimmerman, 2014). The majority of previous research has
typically only examined maternal general depression. In addition, the parental anxiety
literature has yielded inconsistencies within the findings, which may be due to how
anxiety is measured within the literature (Mӧller et al., 2015). The current study
examined depression and anxiety with both mothers and fathers. Social and nonsocial
anxiety was assessed separately in an attempt to address these inconsistencies.
The Effects of Infant Temperament and Diathesis Stress Model
Several studies have examined how specific temperament components can affect
emotion regulation development. Previous research has consistently found that children
higher in negative reactivity are more susceptible to their environments and have
difficulty regulating their own emotions (van Zeijl et al., 2007). However, there have
been inconsistencies in the literature related to surgency (Degnan et al., 2011; Stifter et
al., 2008). Infant surgency has also received a small amount of attention in the literature
with early infancy (Planalp et al., 2013).
Negative Reactivity. In the current study, infant negative reactivity was found to
moderate the relationship between maternal social anxiety and infant attentional
distraction. More specifically, for infants rated higher in negative reactivity, as maternal
social anxiety increased, infant attentional distraction increased. This finding was
inconsistent with Hypothesis 1A, which predicted that infants rating higher in negative
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reactivity with parents rating higher in psychopathology would exhibit less effective
strategy use. According to the diathesis stress model, infants rating higher in negative
reactivity would be more at risk for emotion regulation difficulties (Lahey et al., 2008),
but this finding does not support this prediction.
Previous work has found that children rating higher in negative reactivity are
more susceptible to their environments (van Zeijl et al., 2007), with the majority of
research focusing on negative child outcomes. However, positive outcomes for these
children may be possible as well (Belsky & Pluess, 2009). A model similar to diathesis
stress, known as differential susceptibility, argues this relationship with positive
outcomes for children rating higher in negative reactivity. Both diathesis stress and
differential susceptibility argue that there is an increased risk of negative outcomes, but
where they differ is with positive outcomes (Belsky & Pluess, 2009). Differential
susceptibility argues that children rating higher in negative reactivity are also more
susceptible to positive outcomes when exposed to positive parenting (Stoltz et al., 2017).
Future research should examine both diathesis stress and differential susceptibility to
fully understand the possible positive outcomes with infant emotion regulation strategy
use when accounting for individual differences, such as infant temperament.
During early infancy, infants are also beginning to develop attachment security to
their mothers (Bowlby, 1969; Braungart-Rieker, Garwood, Powers, & Wang, 2001).
Previous research has found infant affect and emotion regulation in early infancy to be
predictive of infant-parent attachment security at 12-months of age (Braungart-Rieker et
al., 2001). Interestingly, Braungart-Rieker and colleagues (2001) found that 4-month old
infants, who later became classified as avoidant displayed effective emotion regulation
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strategy use, did not differ in strategy use compared to their secure same age
counterparts. However, there was evidence to suggest that differences may emerge
between avoidance and secure infants based on the caregiving environment. More
specifically, avoidant infants tended to live in poorer caregiving environments, where
they may be more likely to develop an avoidant strategy as a means of coping with this
environment (Braungart-Rieker et al., 2001). Taking this research into consideration,
mothers with psychopathology may provide a poor caregiving environment for their
infants, being the start of an avoidant attachment style. Related to the current study, it
may seem as if this significant infant negative reactivity X maternal social anxiety
interaction predicts effective attentional distraction strategy use; however, when
considering the attachment literature, it may be the making of an avoidant attachment
style with the mother. Future research should examine this theory by replicating the
current study with the inclusion of additional time points and measures of parent-child
attachment.
Unlike the previously mentioned interaction, the significant interaction between
infant negative reactivity and infant negative affect predicting infant attentional
distraction for mother social and nonsocial anxiety models is consistent with previous
research and the diathesis stress model. Infants who are high in negative reactivity have
an increased level of difficulty managing their own emotions (Kim & Kochanska, 2012),
where ineffective attentional distraction strategy use can lead to an increase in negative
affect (Ekas et al., 2013). With the diathesis stress model, infants high in negative
reactivity are more susceptible to the effects of negative parenting, which could be due to
a parent’s psychopathology (Belsky & Pluess, 2009; Eisenberg et al., 2012). However,
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without the vulnerability factor of negative reactivity, these infants would not be
susceptible to negative parenting. Due to the decrease in attentional distraction, these
infants are not effectively regulating their own emotions, and are looking to their mother
to help them during the ignore portion of the Still Face Paradigm (Ekas et al., 2013).
Surgency. There were no significant main effects or interactions involving infant
surgency in the current study, even though previous research has found existing
relationships with surgency and emotion regulation (Stifter et al., 2008). One potential
reason behind the lack of significant results is related to the developmental trajectory of
infant surgency. Surgency typically begins to develop at two to three months of age and
continues to develop as motor development occurs throughout infancy and into early
childhood (Rothbart & Bates, 2006). The current study examined surgency at 4-months
of age, which might still be too early to see much individual differences. This might also
explain why the correlation between mother and father-report of surgency was
nonsignificant. Future studies should examine surgency later in infancy to determine if
effects would emerge as infants develop more motor skills.
Orienting. Infant orienting was not included in analyses due to the low mother
and father-report alphas. Orienting typically develops later in the first year of infancy
around 6 or 8 months of age (Kochanska, Murray, Harlan, 2000; Rothbart & Putnam,
2002). Therefore, it’s possible that infant orienting behaviors are not occurring this early;
leaving very little for parents to observe at 4-months of age. Future research should
examine infant orienting throughout infancy to examine possible associations with infant
emotion regulation strategy use.
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The Effects of Parent Psychopathology
Previous work has examined the effects of parental psychopathology on childrelated outcomes, but very few studies have examined more than one type of
psychopathology, especially with father-infant dyads (Ramchandani et al., 2011). In
addition, previous studies have found inconsistent outcomes with both mother and father
anxiety (Mӧller et al., 2015), possibly due to how anxiety is measured. To address this
issue, the current study teased anxiety apart into both social and nonsocial anxiety to
provide a possible measurement alternative.
Significant findings were found in the current study for both maternal social and
nonsocial anxiety. However, only maternal social anxiety had a significant interaction
with an infant temperament component. Surprisingly, for infants higher in negative
reactivity, infant attentional distraction strategy use increased as maternal social anxiety
increased. Previous research was unable to reveal significant relationships with negative
parenting (e.g. over-involvement) and maternal social anxiety, which may explain the
current study’s finding (Mӧller et al. 2015). If infants primarily learn how to regulate
their own emotions through observation, they may observe ineffective emotion regulation
when their mother interacts with unfamiliar adults outside of the laboratory setting
(Rosnay, Cooper, Tsigaras, & Murray, 2006). Therefore, maternal social anxiety may not
lead to distressing mother-infant social interactions, but it may lead to infant distress in
social interactions with strangers. Previous research has found maternal social anxiety to
be predictive of infant avoidance with a stranger, which suggests that this could be a
possible explanation (Murray et al., 2009). Therefore, future research should use
additional tasks, such as a stranger situation, to examine possible differences in
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regulatory strategies in interactions with an unfamiliar adult.
Moreover, the current study examined general depression with mothers and
fathers. However, no significant results emerged. It was predicted in the current study
that both maternal and paternal depression would be predictive of infant emotion
regulation strategy use, which is consistent with the large body of literature supporting
this relationship (Goodman et al., 2011; Ramchandani et al., 2013). In contrast to
previous studies that have examined these associations longitudinally, the current study
focused on the immediate effects of parental depression. It may be that prolonged
exposure to parental depression is what significantly affects infants’ emotion regulation
(Ramchandani et al., 2011). It may also be the lack of variability with the current study
due to the sample being a community sample and not a clinical sample. Future research
should utilize longitudinal data to examine whether prolonged ratings of parental
depression would result in significant findings later in infancy due to increased exposure
with community and clinical samples.
Mothers versus Fathers
Preliminary analyses revealed interesting associations regarding mother versus
father report of infant temperament. There was strong agreement between mothers’ and
fathers’ reports of negative reactivity, but not for surgency. Thus, mothers and fathers
seem to perceive surgency-related behaviors (infant approach, high intensity pleasure,
vocal reactivity, infant activity level, and smiling and laughter) differently, which could
be due to the different roles that mothers and fathers have with their infants (Hazen et al.,
2010).
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During early infancy, a mother’s primary role tends to be centered around
caregiving activities (i.e., feeding, bathing, calming infants when distressed), whereas a
father’s role tends to be centered around play activities (Gallegos et al., 2016; Hazen et
al., 2010). These differences in interactions might expose parents to different infant
behaviors. For example, mothers may be exposed to more negative emotions due to their
role of being the primary caregiver and calming their infant when distressed (Gallegos et
al., 2016). Fathers may be exposed to more positive emotions due to the majority of their
interactions surrounding play activities with their infant (Cole et al., 1994; Gallegos et al.,
2016). Therefore, due to mothers being exposed to a wider range of emotions with their
infants, they may interpret emotions and behaviors related to surgency happening less
often than fathers. These differences may lead to discrepancies when reporting their
infant’s emotions and behaviors related to the temperament factor of surgency.
The differences in social context may also explain the lack of father findings in
the current study. Although fathers are more likely to be a playmate to their child, they
may be very limited in their type of play with 4-month-old infants due to the lack of
motor development at this age. This limitation in play may lead to a decrease in paternal
involvement in early infancy. This potential lack of interaction and father-infant
experiences can affect the ratings that these fathers provide on a questionnaire. However,
fathers may be more involved with their infants as later motor development allows for
more rough-and-tumble play (Cabrera et al., 2014). Therefore, to test this possibility,
future studies should examine additional time points in infancy to determine if results
would emerge with increased father involvement.
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Limitations and Future Directions
The current study was one of the first to examine how parent psychopathology
and infant temperament interact to predict infant emotion regulation strategy use with
mothers and fathers. There are, however, several limitations that should be addressed
pertaining to the study. First, this study was a correlational study. Therefore, causality
cannot be inferred with the current study’s findings. Future work should examine the
current study’s variables in a longitudinal study to be able to infer causality with findings.
Another limitation can be related to the sample of the study, which was primarily
European American, married, and middle class. Previous research has found differences
with the prevalence and impact of parental psychopathology on infant outcomes with
ethnic minority groups, low-income families, and single parent households (Gress-Smith,
Luecken, Lemery-Chalfant, & Howe, 2012). More specifically, these individuals have
higher risks of psychopathology, such as depression and anxiety, due to the high stress
nature of their environments (Gress-Smith et al., 2012). In comparison to their European
American peers, ethnic minority groups have higher rates of teenage pregnancies while
also experiencing more adversities such as depression, economic disadvantage, and
parenting stress (Huang, Costeines, Kaufman, & Ayala, 2014). The current study’s
sample also lacked parents in more vulnerable age categories, such as adolescents.
Adolescent mothers are more likely to be single parents with less of a support system,
which is associated with higher levels of depression and anxiety (Comas, Valentino, &
Borkowski, 2014; Huang et al., 2014). These higher levels of psychopathology with
adolescent, ethnic minority mothers are also associated with more developmental delays
with their infants around 1 years old (Huang et al., 2014). Therefore, due to the
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characteristics of the sample from the current study, the findings may not be applicable to
these more vulnerable populations.
In addition, the sample was also considered a community sample; therefore, levels
of parental psychopathology may or may not meet clinically significant cut-offs.
Although the measure used in the current study for parent psychopathology has been
tested with both clinical and community samples, results may differ for parents who are
clinically diagnosed with depression and/or anxiety (Watson et al., 2007). In order to
increase the generalizability of the results, future research should attempt to replicate the
current study in a clinical sample.
There are also limitations related to the methodology. First, infant emotion
regulation strategy use was assessed during a single task, the Still-Face Paradigm (SFP,
Tronick et al., 1978). Even though the SFP is a validated laboratory task that allows
researchers to observe several infant and parent behaviors, it may not reflect behaviors
that occur outside of this specific context (Planalp & Braungart-Rieker, 2015). Different
situations may elicit different emotion regulation strategies and provide more realistic
relations between parent psychopathology and infant temperament. In current study,
infants also participated in the SFP with mothers and fathers back-to-back during the
same laboratory visit. Although the experimenters ensured that infants had returned to a
neutral or positive state between each SFP and parent order was not a significant
covariate, previous research has shown that the second SFP is more stressful for the
infant (Gunnar, Talge, & Herrera, 2009). Future research should incorporate a variety of
tasks and allow more time in between SFP tasks to provide a more realistic examination
of emotion regulation.

64

Second, only a single parent-report of infant temperament was used in the current
study. Although parent report provides valuable information by the individuals who
spend significant time around the infant, additional perspectives might be beneficial.
Previous research has shown that parents with a psychopathology are subject to
misinterpretation of their infant’s emotions (Gallegos et al., 2016). In other words, there
might be a misalignment between an infant’s actual temperamental style and their
parents’ perceptions of his or her temperament. Future research including parent
psychopathology should consider incorporating additional reports of infant temperament,
possibly completed by experimenters during laboratory assessments to provide a more
complete picture of an infant’s temperament. However, previous research has exhibited
that parent report and experimenter report show varying levels of agreement with infant
temperament ratings (Stifter et al., 2008). For infant positivity, there was moderate
agreement, but for infant negativity, there was little to no agreement between parent
report and experimenter report.
Due to previous research finding moderate to little association between parent
report and experimenter report, future studies should include multiple methods of infant
temperament. An alternative to the measure of temperament is to incorporate tasks
specific to Rothbart’s temperament components and the behaviors associated with them.
These tasks would provide additional methods to measure infant temperament and avoid
biases related to questionnaires. Based on an infant’s temperament, parents may not
interpret their child’s behaviors specific to a component as happening as often as they do.
Therefore, the inclusion of additional measures of infant temperament, such as tasks from
an established temperament battery (Laboratory Temperament Assessment Battery, Lab-
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TAB version 3.1, Goldsmith & Rothbart, 1996) could provide a more holistic view of a
child’s temperament.
Similar to infant temperament, parent psychopathology data was collected using a
single self-reported measure. The measure instructed parents to rate specific behaviors
and feelings based on the previous two weeks, including the day of filling out the
measure. With this measure, there is no way of knowing the actual length of time a parent
has felt depressed or anxious or how long their infant has been exposed to these
behaviors and feelings. Additional measures of psychopathology should be included with
future work, such as a clinical interview to ensure parents are not misinterpreting
questions listed on the questionnaire.
Implications and Conclusions
Because infants also rely heavily on their caregivers for external regulation of
distress, parent psychopathology could lead to ineffective regulation (Gallegos et al.,
2016; Spangler & Zimmerman, 2014). Findings from the current study can be used to
inform future research and the development of parenting interventions. There have been
inconsistencies in the literature on the associations between parent anxiety and child
outcomes (Mӧller et al., 2015). The majority of the previous research examines anxiety
using only a single anxiety measure (Mӧller et al., 2015). Based on the results of the
current study, separating anxiety into social and nonsocial anxiety could better inform
parenting interventions with mothers in particular. For example, maternal anxiety
symptoms could be measured at pre-intervention, allowing for the opportunity to provide
education during the intervention on how their specific anxiety symptoms may influence
their infant’s emotion regulation abilities and subsequent developmental outcomes.
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Mothers could also be educated on their infant’s temperament characteristics with a
specific focus on how to teach their child effective emotion regulation strategies through
social interactions (Morris et al., 2007). Due to the lack of significant findings with
fathers, future research is needed to determine the best type of parenting interventions
that would be beneficial for father-infant dyads.
Results from the current study demonstrate that maternal psychopathology and
infant temperament can influence an infant’s ability to regulate their own emotions as
early as 4 months of age. For fathers, no significant interactions emerged. Even when
accounting for the current study’s limitations, this study was an important first step in
understanding how different temperament components and parent psychopathology
influence the development of emotion regulation in early infancy.
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